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switch above it to "RANGE 3. For rmeasurcments in
the 0-100% range, sct both of the cbove controls
to "RANGE 1",
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462 emplificrs at 1 v/ rj press bubltons in the flecTALO
sequence: Verb 53, Noun 02 Enter. IT oxygen nnalyain is
to be recordod by the le fL hend pen, press VYerd €5, Houn Ob
Enter. If wight hand pen 16 to bo used for oxyzens

Vexb 07, Hovn G Futers




e

S {
[T [ XYE ey :
& ©E8Ge? P rrE5i08 0¥ wdewsis sisgeatd g
4
H
!

Te

11,

WOIML~UD Py od

U L e . N

Turn TEHT CO.L Annl
o

e ATy v .

Analyzer Yaciwa must

Usirng Do thoottle, flov rate to approxis
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analog/digital
arplitude
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accuracy/sensitivity
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Flow and Volume Analog Waveforms {See #13)
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manmal/prosran Programmed
switening
i PR e bl eyl it ATV Ty 1 b' ot 'dnv’;f 174 1781 A A mpaaurement y v ey
Jua;su.u.t./’XQ; nal data ehvxy . upgecy identification and measurcment muniol
A/D conversion frequency 200 sps
E storage time analog/digltal Digitized until nesxt data dump
i . TGCﬁxdlﬂZ ‘stovags quantity 3 min./run; approx. 10 nins, total for
; . per subject three runs.
9 Derived quantities
ot“v: measursnents reguived Tims base
imultango sgy for caloulate
, ions
4
digital computation TV, ERV, IC, VG, VO, VG,, MIV, MIF, J&F
, : MEC ‘
: display analog/digital; loce A1 velues in digital form on processor
ation; updating frequency . readout
L P .
recording analog/digital Digitized & computed values
storage time analog/digital Until next data dump.
10. Comparison with previous data Mamel in logbooks from printouts
11. Analop/digital dl”Ul“Y 6 & Analog waveform + L%; total volume 6.0
resolution/cccuracy liters, maximum Tlow 15 liters per second
Digital + 2%
12, Printout frequency & othar vrae Unce per run
guirermants
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R R I WR N LI R R e SRR TEA BN 3. v e o ey

WO G RONI RN A0 a"‘l ol RECORDER,

.
~ ¥
. D A, N A L2 e - -
47y Fro-Amp Flor Setiing on 2 and Velume

.
Setting on 5. Use Flowmster 2.

, test, and channel Identificavion;
1" 111
rs On

Loz subject, date

turn pen recor

Unstor cers

a
sonal mouthpiece znd nose clip; remove
from protec e

Mount mouthplece s
Velve V2 to ambient; Ve
V3 is horizontal.

i-i ory J Vealve; turm
ify that bhandle of

Check heilsoht
uprisnt positi e
rade by supporting th 2
Plate with one hond and loocsening
holding knobs with the other; re
upon complation of heignt adjust

Instruct subject to insert mouthpieee, place

nose clip, znd breathe normally. Press "Inpt",
then rress Yerdb CO, loun Ol then dwring
inspiration, prcoos "inter',

Yerify omerati
recorder.  {Set both B
to L V/C:’X)e

fon of gas analyzers on 2-pen
=t

Vovn o
CAnli A0S

d\
o
7
£
o
Tt

I R T O NS L B Tt .

- e
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A NSy FOOnAYA Dabad

S-S5 : B oplrobory

FEASUIT T GRGHT : 8 LeaLory

VEASUS TN 3 Minute Alvecoiny Ventilatlon (VSEL‘)

FEAASUREYTNT DUSCRIPTICON ¢ Obtain moasuresent of mirute slveolar ventilation

from tobtal expired VOl o (Vg) and expired CO»
(Vico,)
!
; 1. Imput oignal characteristics Expired voluae - Biphasic repetltive waveforn
| Expired CO2z -~ Biphocic ropetitive waveforn
i
Ay B R gy 53 . '

2, BElectrodey, iranscutors Mouthpieece, Fleish pneumotachometer and pressure
transducer (Stathanm, P15); gas analyser sampling
head.

3. Signal conditicner(s) Strain gage coupler (Rocknm #9803), Voluzms

an ;s
@ : Integrato*ﬂ (Reckman, #9873B); COs gas aralyzer
‘oo’ » : , (Godart, K£58002)

L. Rangs of measurement Normal ~ 3.0 to 7.0 liters/min.
Exercise - 4.0 to 200 liters/mic.

S. Frequency of measuremont Once per 1-2 weeks

6. Output signal characteristies '
analog/digital Analog waveforms -
arplitude ' 0-5 volts

frequency range N/A

accuracy/sensitivity + 25 per parameter

T. Calibration )
type & technicque GO, analycor -~ use clectrical
gt
-
fregquency . - ‘
et Before oach serics of measuremanisd

| g
TIT-F-124 /2§




manual/pr sparmed A or D
switchiing

manual/verhal data entry

A/D conversion frequency

storage time analog/digital
recordir‘;;,/s torage quonbity
per subject

9, Darived quantities

other rmeasurements required
y e

simultancously for caloulate
ions

digital computation

display analog/dis
atic.‘, vpdating f

o
=l

ey

n

o w~

storage time amlcg/digiml

10, Corparison r:j th previous data

IS5

11. Analop/digital display rangs &
resolution/accuracy

12, Printout freguency & othor o=
quixemsnts .

digitized, conblnucus

Prograrmed signdl routing to Display Venitor

and recovder.

~

Subjzct identificaltion end measurement

nuwnber
100 sps

Digitized until next data dump

Approx. 100 geconds, incl uding derive:

&S

Tims base

Minute alveolar ventilation (Va2q1y)
See #13

icplay of derived values on diglizl
readout.

Digitel values

Digitized until next data dump
N/A
Digital; 3-200 liters/mirute 5%

Once at end of run.

IIT-F 134

”'\\M\
{ur




£
o
e’

Miscellaneovus Calculationa:

vy = _CO2

9 alveolar CO?

a2
Py <

Yooz = Vg X FE gop

VE is obisined frem the totalized oxpired volume

Fp G0y 1s obtained directly from the output of the COp
analyzer corrected for HZD vapor

By cqs .
Vg and “LC0, are multiplied continuously during the
meagurement period

% alveclar GO, is the peak CO, concentration during

- the respiratoly cycle.

# Also sce gas correction factors and "true! 002 corxrection
on Measurement Data Sheet : '




B D I R R R PN S S S i

TS U R AEIE ¥ I S O N B e B LSRRy )

: Resplyate Ea
4 ey d 3\‘ r
MEASURZS T ! Alveolar PO, and PCO, (Pﬁgz and I ALOZ)

ain woasurvement of alveolar POy and FCO2 from

FRASUREIENT DESC2IPYIoN Sjs
gas anslyzoer curves

23
[
2 o

1. Irput signsl characteristics Biphagic, repetitive waveform
2. Electrodes, transducsrs M

3, Signal conditioner(s) C0, amalyzer - Godart Capnograph, K& 520023
@ Op analyzer Westinghouss Model 2111

4
L. Range of measurement ‘ PAOn =70-120 mn Hg
© PACQ, = 0-70 mn Hg
5. Frequency of measuremsnd Once per 1=2 weeks
6. Cutput signal characteristics
analog/digital Analog waveforns, See #13
arplitude A . 0=5 volts
frequency range : N/A
accurao;y/snzs**'tlviw + 2% of true values
7. Calibration
e type & techriquo Calibration gases and/or equipment controls

Tfrequensy Before each cordecs of moasurements

Pan

TIT-F-68 ~ [/




—

¢

[ A
({}v:tfé_lkf"’»A# anal
processod;

continuous,

rocovding analop

-t

(raw, processed; continuous,
intermitiont)

manual/progsrarmed A or D
switching

manual/verbal data entry
&/D conversion frequency
storage time analog/digital

recording/storags quantity
par subject

9. Derived quantities

other measurerents reguired
simultancously for caloculais

ions o

digital computation

display analog/digital; loce
ation; updating I{requensy

recording anzlog/digital
storage time analog/digital

10, Comparison;with previous cata

11, Analog/digital display range &
resolution /;c*uracy

12, Printout fraquency & other re-
gquircronty

T o wr g £ omver
of M Ve R N E N A R
SOV L OIS

P .
G LT

Voveform, raw, digitized, continuous,

Frogramand siegpa) routing to Display Menit

and racordsr,

Subject identification and nmeasurenent

nunber,
100

Digitized until next data dump,

30 sec./subject, includin

PAO 2 and PACO 2 ‘

Absolute baromebric pressure (Pp)
PHO = 47 um Eg.

Pp- JF”F
160

Digital i plaj of computed values on

digi tal readout: every 10 sec.

PAO2 or Pnuoz - *.402 or ,0u02 X

"5
o7

Digitized average PAO, and PACOj a
of each recording
Digitized until next data dump

N/A

Digital, P!Oq. 70 to 120 mm H
PAbOz, 20 ©6 70 mu Hg
Accuracy: Both T Zb.

v
4
U

Once every 30

IIT-F-BA ’ ’{ { {{'//
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Step
1 and Colibrabion of
SARC L
i A% - :, u
2o Torn ONY PROM: insert Dackup mode; place proper
lerds on scope chronels and pen receprder choannelae
3. Loz subject, date, test and chonnel ddentiflcation;
turn pen, rececracra VOH" .
L Turn on Respiratory Fanel and 2-pen recorders
Allewr 5 minutes Tor thermal sisbilizotion of
pressure transducers and {lomacter. . )
56 St Flometer Salector Switch on Reapiratory Peneld
of PRIM to "IV
Pt -\ X .
Oa Ferform proliminary edjustmente on resniratory
console and on 2-pon recorder accoraing Lo
Prelinin&ry Adjustment procedure for the Lorer
train Goge ccupler; and the resetting iwtcgrm¢@r.
Set Flow setting at 2 end VOLumo seiting ot 9.
L‘LY(-JAJ FEE{
Te To display CO, analysis cn right hand pen, set RECORDER
richt hand &b of Beckman L62 to L ’v/cm and Cn. VvV N |¢
press buttons as tabulated at right. (Press -
"Enter" after sccoand diglt of iloun is precssed, o 8 57 01| 4 67
each tine F2 .
; ) 9 60 0L L 6h
, . VL1060 “6L ovf 2 65
8. Mount 1 mouthplece on Respiratory J Valve and ar |12 63 o1 2
one on four position valve. Turn Velve V2 - ,
to ambient, turn V3 to horlzontal rosition.
Fe Inotruct subject to sit on ergometer assembly.
10. Check height of mouthpiece with subject scated
in en upright position; vertical edjustments
may be made by supporting the Equipment Mounting
te with cne hand and loosening of the two
holding ¥mobs with the other; retighteon knobs
upon ccapletion of helght adjustmcnt.
1, Verify that rcbreathing bag ls cempty; if nol,
twn Valve V-0 Lo Fosition L and turn 4-Position
Valve to Position 35 snuecze LﬁnteaLs of bag
uprand torard benoslition valve; then turn be
rocition valve to position 2.
12. Connnct £111 gro (9370 0, end 7% CO.) to Cas -
- [ o

e s 4 ey )
Connactor C; > pkoufoa 23
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16.

17.

18.

19.

21.

Er o e ¢ e

ccordar TRECOND"

and channcl identifd
sebtdngs on pon records.
GGo1.

BN

a0
=

2

Place nogse clin and dngert mouthplece; brecoathe
normnally for 5 minutes on Resplratery J Yelve to
obtain CC, Production and Alveolar pCOaa

f

Chonge position of V-3 handle to vertlcal. Instruct
subject to chenge Lo b-position valve and breathe
normalliy.

¢t and; at the end of a normal cxplra-
tion, turn b-positicn valve To position 3. Allow
subJect to breathe until ecquilibration polint 1o
reached. Obscrve CO, wavelorm cn 2-pen recorder
or b-channel scope. “Tmmediately turn bepositicon

. % " R4 KA 4 ~ 4 ~ 50 ']
alter cguilivrium do roached,

valve to Fosition

2}
~to record equilibration 1:CO2 level.

To repeat Cardlae Oulpubt Measurement, begin at
tep #l1.

Instruct subject to remove moulihplece and nose
¢lip; ¢lean and stow equiprent. -~

Twrn PBIM "OrT" AL no further testing. Turn OFF
gas anslyzers and Aux. R2op. Racit ¥Maln Pover
switch 1f no further teawing ds Lo ve perlormed,

Turn of{ large ven recorders. Turn two nen
recorder to "ON",

e
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MEASURTILNY DESCRIPLLGE » Chiain reasuccesent of cardiac culput from  analycig

i of the cxpired carbon dicxide (VEFO ), alveolnr
; 0,

carnon diorida (I ) and the mixed venous carhon

AN )\C(\r,,

cioxide (Fype.,) :
2
1. Irput signal characteristlcs Inspived and e:v:pir‘ 2 concentration--
biphasic; rcpetit i vé waveflorm
2. Tlecivodes, transduccers, vosi, ¥outhpiece, CO_ gas sampling head.

N amm
WILE0G

3. Signal conait
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li. Range of measuressnt 3 to 35 liters
5. Frequency of u emont Once per 1-2 weexs

: 6. Outpubt signal characteristics
analog/digital - Analog waveforms
arplitude ' . 0-5 volts
frequency rangs N/A

accuracy/sensitivity + 2fper parameter

7. Calibration

A

type & techniquo

Irequency Once por rut.
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3 . o v
S i continvous for 1020 coconds orn
&
i recording analos/dlmital rnalep, rawm, convinous [ar 10-20 cecoids.
; (raos, processed; continuous,
i interaitieong) ¢ ;
: ~ 7 s - saprammod oiens 2 an . , e -
| marual/prograsaed A or D Proprarmed Gignal routing to Display Honitor
] switehing amwl recordar, . .
: manual/verbal data antry Subject ddantification and measurerent nombso
: A/D conversion frequency : 1C0 sps
: 1 J
M
i . L e it o 3
storage time analog/dighital Digitized until next data durp.

LS seconds per measurcnent, 2 measurements
per subject.

9. Derived quantities

other measurenInts rpﬂui“c 1 A tion (F y, co
'UAY 1 ntration : - ;
@ S _ sirultansously for caleulat *1‘20 (;’r b (Z com):em KACOQ s VY
‘ production (¥
ions . G0y

rﬂ [

A

dipital computation :
= B Mived venous C 02 concentraticn
display analob,digitalg logw

r rital disp
ation; updating Ifrequency Digital

splay of mixed venous CO, concer
lOﬂ. (l Al ) ’
VCOo
2

recording analog/digital

storage time analog/digital s s .
age time analog/dig Digitized until data dumj

10, Comparison-with previous data

o
~
o

11, Analog/digital display range &

L Y4 ~
Mixed venous €02 concontration-30 GO
resolution/accuracy 5 C02 concontration-30 to 90n

Cardiac utput  3~U0 liters/minute + 105 o
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Q = cardiac cutput {in Liters/mionte
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FAﬁO = fractional concentration of CO, in the alveoli,
g obtained prior to cardiac Gutput determination
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